Context: Given the public health significance of latelife depression and anxiety, and the limited capacity of treatment, there is an urgent need to develop effective strategies to prevent these disorders.
D EPRESSION AND ANXIETY
are common causes of reduced quality of life and impaired functioning in late life. [1] [2] [3] Both disorders are associated with excess rates of mortality, and have considerable economic ramifications. [4] [5] [6] [7] In this study, we focus on the prevention of depression and anxiety disorders because in late life these disorders have a high prevalence, cooccur frequently, and have a significant effect on well-being and functioning. 4, [8] [9] [10] [11] [12] [13] [14] Although important advances have been made in the treatment of anxiety and depression in elderly patients, 15 there is still cause for concern. Even in more affluent countries, no health service could possibly provide adequate treatment for all, and even if such a scenario would be conceivable, formidable obstacles in case recognition, diagnosis, and provision of treatment would limit the effectiveness of the interventions at the population level. [16] [17] [18] A final concern is that current treatments are not as effective as we would like them to be. 19, 20 Therefore, although treatment has improved, there is a dire need for alternative strategies, such as effective prevention programs, to alleviate the burden of disease associated with late-life anxiety and depression.
Mrazek and Haggerty 21 suggest 3 types of interventions to prevent mental disorders: first, "universal preventive interventions" targeted to the general population (eg, mass media campaigns); second, "selective preventive interventions" tar-geted to population segments with increased risk of developing a mental disorder because they have been exposed to risk factors (eg, support groups for widows); and finally, "indicated preventive interventions" targeted to people with some symptoms that possibly foreshadow the onset of a mental disorder but who do not meet the DSM-IV diagnostic criteria. Indicated prevention aims to reduce the occurrence of new cases or to delay the onset of the disorder. In addition, indicated prevention may reduce symptom severity and the time spent in the subthreshold condition. Of the 3 types of preventive interventions, indicated prevention most closely resembles conventional treatment and has the best chance of detecting groups of individuals with subthreshold disorders, whose condition harbors a high risk of developing major anxiety or depression disorder. [22] [23] [24] [25] [26] [27] Indicated prevention studies in subclinically depressed populations have shown a reduction in the incidence of depression by 25%. 28 Taking into account the seriousness of depression and anxiety in late life and the possibilities of a preventive approach, the next step was to conduct an evaluation of an indicated prevention program designed to reduce the incidence of anxiety and depressive disorders in elderly people. The intervention applied in the present study was a steppedcare program. 29, 30 The aim of stepped-care models is to maximize the effectiveness of an intervention while making the best use of available resources. Although stepped care seems to be a logical approach from clinical and economic perspectives, few studies have investigated the effects of stepped-care programs, none of which focused on preventive interventions. We hypothesize that a stepped-care program designed to reduce the incidence of major depressive and anxiety disorders, offered to elderly people with subthreshold depressive or anxiety symptoms, would be more effective than the usual care provided.
METHODS

DESIGN
We conducted a pragmatic randomized clinical trial in 2 parallel groups. The intervention was intended to be flexible, to be closely linked with real-life situations, and to easily fit in with routine clinical care. Participants were allowed to accept or reject parts of the treatment. Randomization took place after the baseline measurements, and participants were randomized with equal probability to either usual care or the preventive intervention in blocks of 4 by an independent statistician using random-number tables. The main clinical outcome was the cumulative 12-month incidence of anxiety (panic disorder, agoraphobia, social phobia, and generalized anxiety) and depressive disorder meeting the DSM-IV diagnostic criteria and measured using the Mini International Neuropsychiatric Interview (MINI) at 6 and 12 months. In this project we used Mini Manager 2.0 (created by Edwin de Beurs, Netherlands Institute of Forensic Psychiatry and Psychology), a computerassisted version of the Dutch MINI (5.0). The interviewers who measured the primary outcome were kept unaware of the randomization status of the participants. The trial was powered to detect a difference of 25% in the cumulative incidence rates of MINI/DSM-IV anxiety and depressive disorders between the conditions across 1 year. These differences were expected to be 35% in the usual care group and 10% in the intervention group on the basis of longitudinal studies. 31, 32 We calculated that 65 participants per group would be needed, assuming a 2-sided test at ␣ =.05 and a power of (1−␤)=0.90.
To test the impact of the intervention on Center for Epidemiologic Studies Depression Scale (CES-D) scores across time (3, 6, 9 , and 12 months), we conducted a generalized estimating equation analysis for Gaussian-distributed data. The study protocol was approved by the Medical Ethics Committee of the VU University Medical Center.
PARTICIPANTS
Eligible individuals for this project were identified from the study population of a large prevention project, the PIKO project (Preventive Intervention for Frail Elderly), and were recruited between October 1, 2004 , and October 1, 2005. The PIKO project was based on the results of a self-rated health inventory completed by general-practice patients 75 years and older. The PIKO database provided data for 3 studies. [33] [34] [35] The health inventory included several questionnaires on which the recruitment of participants for the 3 studies was based. For this project, it entailed the self-report CES-D, a screening questionnaire for subthreshold depression and anxiety. Individuals in the PIKO database with a CES-D score of 16 or greater were approached regarding participation in the stepped-care prevention project. People 75 years and older with a relevant score on the CES-D screening questionnaire who did not meet the DSM-IV criteria for depressive or anxiety disorder according to the MINI during the past 12 months were included in the trial. Anxiety disorder entailed the following: panic disorder, agoraphobia, social phobia, or generalized anxiety disorder. Eligible individuals gave informed consent before inclusion. Elderly individuals with serious cognitive decline according to the self-rated IQCODE (Informant Questionnaire on Cognitive Decline in the Elderly) were excluded. 34 The aforementioned PIKO self-rated health inventory, including the CES-D, was sent to 5207 elderly individuals. These individuals were registered in 33 primary care practices in the northwestern region of the Netherlands. The total number of people 75 years and older who consented to being screened was 5207. Of these, 2850 (54.7%) completed the CES-D, resulting in 886 screen positives with CES-D scores of 16 or greater. 36 Subsequently, 325 elderly individuals were randomly approached for participation in the stepped-care anxiety and depression prevention trial. Reckoning with 50% attrition, we would still have enough participants per group to detect a difference of 25% in the cumulative incidence rates of MINI/ DSM-IV anxiety and depressive disorders between the conditions across 1 year. Of the 325 approached elderly individuals, 170 (52.3%) met the inclusion criteria and were randomized. Of the remaining 155 individuals, 105 (67.7%) did not meet the inclusion criteria and 50 (32.3%) withdrew their consent before randomization (Figure) .
INTERVENTION
It is consistently described that subclinical manifestations of depressive and anxiety disorders are the best predictors of the onset of full-blown disorders. [22] [23] [24] 37 It is also understood that the subclinical manifestations are amenable, particularly through preventive cognitive behavior therapy-based bibliotherapy and problem-solving treatment (PST), as is evidenced by a metaanalysis of randomized prevention trials. 28 Both treatment types help individuals acknowledge their symptoms and encourage them to switch to more active self-management strategies. This makes bibliotherapy and PST promising candidates for pre-vention; for this reason, we chose them for steps 2 and 3, respectively.
The stepped-care program consisted of the following 4 steps lasting 3 months each ( Table 1) :
Step 1: Watchful waiting. Participants with a minimum CES-D score of 16 were invited to complete a second CES-D questionnaire after 3 months. These first 3 months constituted a period of watchful waiting, which is appropriate because it is known that depressive symptoms disappear spontaneously in many cases. However, if the second measurement revealed a score at or above the cutoff point, the participant underwent a diagnostic MINI. If no depressive or anxiety disorder could be established (ie, a negative MINI result), then it was concluded that the participant had only subthreshold levels of depression or anxiety. Participants who met these criteria were randomized.
The interventions in the following steps were offered to participants with continuous depressive and anxiety symptoms (CES-D score of Ն16) as measured at every start of the following 3 months.
Step 2: Cognitive behavior therapy-based bibliotherapy. Participants received a telephone call in which the intervention was explained. After the call, participants were visited by a specially trained home care nurse who delivered a brochure that contained information about mild depression and anxiety and simple advice on how to cope with anxiety and depressive symptoms. During a subsequent visit, a self-help course (Coping With Depression) was offered to participants. [38] [39] [40] For this study, the Coping With Depression course was extended to a Coping With Depression and Anxiety version and was adapted for individual use by people 75 years and older. The Coping With Depression and Anxiety course helps people improve social skills, address depressogenic or anxiogenic thinking, and increase pleasant activities and relaxation to cope with problems assumed to be related to one's depression or anxiety. Participants worked through the course at their convenience. The nurse made visits (mean [SD], 3 [1] ) or telephone calls (mean [SD], 2 [0.5]) to encourage participants to continue with the course. After 3 months, an evaluation form was completed by the nurse.
Step 3: Brief cognitive behavior therapy-based PST. In this step, participants were offered PST, which is a brief cognitive behavioral intervention that focuses on practical skill building. It consists of 7 sessions during which the stages of problem solving are explained and then applied to problems that are encountered in daily life. The goal of PST is to help patients regain control of their lives. 41, 42 Again, participants first received information about the intervention via telephone. If the participant agreed, a specially trained community psychiatric nurse made the first appointment for a visit. All the nurses were familiar with the PST protocol, were trained during a 2-day PST workshop, and had to attend monthly supervision meetings. Treatment integrity in this phase was monitored through tape recordings of the sessions. The task of these nurses was to help participants acquire problem-solving skills. At the end of the intervention, an evaluation form was completed by the nurse.
Step 4: Referral to primary care. Participants with continuously elevated CES-D scores received written advice to discuss suitable medications (ie, antidepressant or antianxiety medications) with their primary care physician.
To summarize, the flow of participants in the intervention group through the stepped-care program depended on having their symptoms measured using the CES-D every 3 months for 1 year. Participants who still had elevated symptom levels after the conclusion of an intervention were offered participation in the next step. A score below the cutoff point resulted in a period of watchful waiting until an elevated CES-D score indicated the need for the following step of the intervention. People who met the MINI diagnostic criteria for the disorders at baseline or at 6 or 12 months, which was considered the main clinical outcome, were referred to their primary care physician.
USUAL CARE
Participants in the usual care group had unrestricted access to usual care for their depression or anxiety concerns. Their health care uptake (including their use of prescription medications) was recorded.
MEASURES
The MINI was administered by trained interviewers at baseline and at 6 and 12 months. The MINI 43, 44 is a brief structured diagnostic interview developed by psychiatrists and physicians in the United States and Europe for DSM-IV and ICD-10 psychiatric disorders. With an administration time of approximately 20 minutes, the MINI has become the structured interview of choice for psychiatric evaluation in many clinical trials and epidemiologic studies.
The CES-D [45] [46] [47] [48] was used to screen for subthreshold depression and anxiety at baseline and after 3, 6, 9, and 12 months. It consists of 20 items and has a total score ranging from 0 to 60. Minimum scores of 16 indicate clinically significant levels of de- pressive symptoms. The CES-D has been found to be a satisfactory instrument with which to screen for anxiety disorders.
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STATISTICAL ANALYSIS
The analyses were performed in agreement with the intentionto-treat principle, that is, all participants were analyzed in the group to which they were randomized. The analyses were performed using a software program (Stata version 8.2; StataCorp LP, College Station, Texas), in several steps. First, we present descriptive statistics of the baseline characteristics of the intervention group, the usual care group, and total participants ( Table 2) . Second, the intention-to-treat approach requires that analyses of outcome data are based on all randomized participants, and, therefore, missing observations need to be replaced by their most likely values while also taking into account the mechanism that generated the missing values. To that end, predictors of outcome and missingness were identified. Predictors of outcome help obtain the most precise values of the outcome variable, and predictors of missingness help correct for the bias that may be caused by differential loss to follow-up, as far as differential dropout is related to available predictors. The statistically significant predictors were duly used in a regression imputation (as implemented in Stata) to obtain the required predicted values. By way of sensitivity analysis, we also used 2 other imputation strategies. First, we repeated the main analysis, basing it on multiple imputation. To that purpose, missing end points were not replaced by a single estimate but by 10 new estimates. For this we used the Stata hotdeck procedure stratified for baseline CES-D score (dichotomized at 20) and age (dichotomized at 81 years) because these variables were predictors of outcome and loss to follow-up, respectively. Compared with regression imputation, this approach produces more conservative outcomes that strengthen the null hypothesis of no effect. Finally, we applied a worst-case scenario and replaced missing scores with scores indicating that a depressive or anxiety disorder had occurred. This was the most conservative way to handle missing end points.
Third, to test the hypothesis that the intervention would be more successful than usual care in reducing the risk of depression and anxiety disorders, we performed a logistic regression analysis of the outcome (1=disordered and 0=disorder free) on the treatment indicator (0=usual care and 1=intervention) to obtain the odds ratio (OR) that describes the reduction in the risk of a MINI/DSM-IV depressive or anxiety disorder in the intervention group relative to the control group. The superiority of the intervention would be supported if the OR fell below 1 (indicating risk reduction) and would be significant at P Ͻ .05, 2-tailed. This analysis was conducted 3 times for each of the different imputation strategies. To gauge the robustness of the findings, we also performed a Poisson regression analysis to obtain the person-time-based incidence rate ratio and repeated the test of the hypothesis under this model specification.
Fourth, following the pertinent CONSORT (Consolidated Standards of Reporting Trials) guideline, we obtained the number needed to treat as the inverse of the risk difference. The risk difference was obtained by regressing the outcome on the treatment indicator variable in a linear probability model. The latter was specified as a generalized linear model for a binary outcome, with identity as the link function.
To test the impact of the intervention on CES-D scores across time, we evaluated the group ϫ time interactions for each of the time points (3, 6, 9, and 12 months) on the CES-D scores under a generalized estimating equation model.
RESULTS
PARTICIPANT FLOW
People with a CES-D score of 16 or greater who did not meet the diagnostic criteria for MINI/DSM-IV depressive or anxiety disorder were invited to participate in the stepped-care prevention program (n=325). Of these, 170 met all the inclusion criteria and gave informed consent. They were randomized to the intervention (n=86) or the usual care (n=84) condition (Figure) .
BASELINE CHARACTERISTICS
The participants were mainly women (73.5%) and had a mean (SD) age of 81.4 (3.7) years (Table 2 ). About 30% of the participants were married or living with a partner, and 72.9% had an educational level that was lower than or equivalent to the completion of high school. Almost 50% had more than 2 chronic physical diseases (such as ischemic heart disease and arthritis). At baseline, the mean (SD) CES-D score was 21.6 (5.1). There were no significant differences in sociodemographic or clinical characteristics between the intervention and usual care groups.
Regarding previous episodes of anxiety or depressive disorders, 24 participants (14.1%) reported a disorder that had remitted more than a year preceding randomization. These 24 participants were distributed evenly across the conditions: 11 in the intervention condition and 13 in the usual care condition.
ANALYSIS OF DROPOUT
We systematically assessed whether dropout was associated with any characteristics of the participants as measured at baseline.Wefoundthatdropoutwasnotassociatedwithbaseline depression score (CES-D), age, sex, educational level, living in a supported environment, the presence of a somatic illness,orlivingalone.However,dropoutwasassociatedwith randomization status, in particular with being a participant in the intervention group ( 2 1 =9.398, P=.002) (Figure) .
OUTCOMES
In the intervention group, 10 of 86 participants (11.6%) developed a major disorder, which compares favorably with the control group, in which 20 of 84 participants (23.8%) developed a major disorder, resulting in a relative risk of 0.49 (95% confidence interval [CI], 0.24 to 0.98). The intervention reduced the odds of developing a depressive or anxiety disorder by 57.9% (OR, 0.42%; 95% CI, 0.18% to 0.96%), concerning the first-ever onset of these disorders in most participants. The null hypothesis of no effect had to be rejected (SE=0.18; z=−2.05; P=.04), thus lending support to the alternative hypothesis that the intervention is superior to usual care. To gauge the robustness of the outcome, we repeated the first analysis, basing it this time on multiple imputation. This resulted in an OR of 0.34 (95% CI, 0.20 to 0.61), which was significant (SE=0.252; t=4.227; PϽ.001), thus replicating the previous results. And finally, the worstcase analysis provided an OR of 1.19 (95% CI, 0.63 to 2.23), no longer significant (SE=0.38; z=−0.53; P=.60).
The first analysis was replicated, using Poisson regression analysis: for this analysis, we obtained the persontime-based incidence rate ratio of 0.47, again confirming that the risk of disease onset is more than halved by the intervention. The incidence rate ratio had a 95% CI of 0.22 to approximately 1.00 (rounded) and was significant (SE=0.181; z= −1.97; P = .049).
We obtained the number needed to treat as the inverse of the risk difference. The risk difference was 0.12 in favor of the intervention (95% CI, −0.236 to −0.007; SE=0.058; t=−2.10; P=.04), which lent support to the alternative hypothesis. Its inverse, the number needed to treat, was 1/0.122=8.2, which indicated that the onset of major depression or anxiety disorder was prevented in 1 of every 8 people who received the intervention rather than usual care.
The generalized estimating equation model showed the following coefficients for the group ϫ time interactions for each of the time points on the CES-D scores: 8.2, 11.1, 12.1, and 12.2, indicative of substantial clinical superiority of the intervention compared with care as usual. The interaction terms were significant: for 3 months at P=.008 and for all other time points at PϽ.001. This was replicated under the random-effects model, which produced nearly identical results.
After 1 year, the intervention group showed 4 depressive disorders, 3 anxiety disorders, and 2 co-occurrences of depression and anxiety. In the usual-care group, we found 10 depressive disorders, 5 anxiety disorders, and 5 cooccurrences. The distribution was compared across the 2 groups and was not significant ( 
USUAL CARE
During the first year of the study, we found that 23 participants in the usual-care group received antidepressant or anxiolytic-sedative medications vs 28 in the intervention group (which was not significant [P=.28]). Regarding counseling or other types of psychoeducational or psychosocial interventions, 2 participants in the usual-care group mentioned that they had read information about depression or anxiety.
ACCEPTABILITY
To obtain an impression of the acceptability of the intervention, we investigated "no shows," "dropouts" (Figure) , and the intervention uptake.
At the start of the study, 7 of the 86 intervention group participants and 4 of the 84 usual-care group participants chose not to participate. These 7 intervention and 4 usual-care individuals were referred to as no shows (Figure) . A 2-tailed Fisher exact test suggested the absence of any significant effect (P =.54). We then investigated the dropout rate across the conditions in those who did participate. We had 79 remaining intervention participants and 80 in the usual-care group. During the first 6 months, the dropout category showed 13 intervention participants (10 refusals) and 3 usual-care participants. The second 6-month period showed 4 and 1 dropouts, respectively. Dropout occurred at a significantly higher rate in the intervention group (P = .009, 2-tailed Fisher exact test) (Figure) . A certain amount of dropout was due to mortality. In the intervention group, 3 of 79 active participants died, and, in the usual-care group, 2 of 80 active participants died. Mortality was not related to either condition (P = .99, 2-tailed Fisher exact test). Data on the uptake of the interventions of the steppedcare prevention program are given in Table 3 . No participants refused bibliotherapy, 9 refused PST, and none refused the written advice to discuss suitable medications with their primary care physician. As Table 3 shows, the stepped-care strategy was considerably successful. We will return to the acceptability of the intervention in the "Comment" section.
COMMENT
MAIN FINDINGS
The aim of this study was to test the hypothesis that an indicated stepped-care intervention to prevent depressive and anxiety disorders in people 75 years and older is more effective than usual care alone. These data suggest that the intervention halved the 1-year cumulative incidence rate of the disorders , and the null hypothesis of equal effectiveness had to be rejected in favor of the alternative hypothesis that the intervention is more effective than usual care in reducing the risk of major depression and anxiety.
STRENGTHS AND LIMITATIONS
This study has several strengths. The screening procedure identified a number of elderly individuals with depressive and anxiety symptoms who are usually not recognized by their primary care physicians as having problems. This finding is corroborated by evidence found by the US Preventive Services Task Force 49 in 2002 that screening improves identification of depressed patients in primary care settings. Another strong feature of this study is the fact that it was based on the empirically supported Improving Mood: Promoting Access to Collaborative Care Treatment (IMPACT) study. 30 Similar to the IMPACT study, the present intervention included information and options for engaging in brief psychotherapy sessions or pharmacotherapy treatments in the context of a stepped-care program. Unlike the IMPACT study, the present intervention was directed at elderly people (Ն75 years) and focused on depressive symptoms as opposed to diagnosed major depressive disorder, but then this program is "indicated prevention" and not treatment. A further strength of this intervention is that it also addressed anxiety, which is especially relevant in light of the high comorbidity between mood disorders and anxiety disorders.
A limitation of the study design is that it is impossible to assess the specific contributions of each of the various elements of the stepped-care program. In the analysis, the intervention had to be treated as a whole; a completely different study design would be required to deconstruct this package into its components. Another limitation concerns the differential dropout rates, which are of concern because they may indicate that the intervention requires an extra effort from some participants, despite the apparent successful uptake of the intervention by others. The differential dropout rates may also have affected the results of the study. However, to overcome this problem, we performed intention-to-treat analysis based on 3 different imputation techniques, and in all instances we obtained nearly identical results, which underscores the robustness of the findings.
PUBLIC HEALTH SIGNIFICANCE
Existing health care systems have difficulties addressing the demand for treatment of the vastly increasing number of elderly people in the population and can only avert a fraction of the total disease burden that is attributable to mental disorders. 17, 18 In this context, it is important to prevent the onset of mental disorders. To our knowledge, this study is one of the first that supplies evidence that such an endeavor is effective: these results show that the risk of anxiety and depressive disorders can be halved when targeting a high-risk group of people with subthreshold manifestations of the pertinent disorders. To halve the incidence rate of such crippling conditions is a feat in itself but, better still, the favorable results were achieved in a possibly economically affordable steppedcare program. After all, low-cost interventions were offered first, outcomes were monitored, and only if the interventions failed to maintain anxiety and depressive symptoms at acceptable levels were more intensive interventions offered. This makes the approach not only clinically effective but also potentially cost-effective.
Only long-term follow-up assessments will shed light on whether this intervention prevented or delayed mental illness. However, given the often chronic nature of anxiety and depressive disorders, the more realistic assumption is that we delayed onset in most participants rather than offering an enduring prophylaxis. 50 Although the latter is preferable, delay of onset is important in its own right given the disabling nature of these disorders. Every year lived without an avoidable depressive or anxiety disorder will result in considerably less suffering by patients and their families.
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